Laparoscopic surgery minimises postoperative morbidity. Patient benefits include reduction in postoperative pain, better cosmetic result and quicker return to normal activities. Hospital stay is shortened resulting in a reduction in overall medical cost. The intraoperative requirements of laparoscopic surgery however can lead to serious physiological changes and complications. While there is a low but definite perioperative mortality rate associated with minor gynaecologic laparoscopic procedures, laparoscopic general surgical procedures are performed on older patients and patients with acute surgical conditions and are likely to be associated with a higher incidence of perioperative complications. The major problems during laparoscopic surgery are related to the cardiopulmonary effects of pneumoperitoneum, systemic carbon dioxide absorption, extra peritoneal gas inSUfflation, venous gas embolism and unintentional injuries to intra-abdominal structures. An appraisal of the potential problems is essential for optimal anaesthetic care of patients undergoing laparoscopic surgery. Appropriate anaesthetic techniques and monitoring facilitate surgery and allow early detection and reduction of complications. The need for rapid recovery and short hospital stay impose additional demands on the anaesthetist for skiltjul practice.
Laparoscopy has been practised for over eighty years. 1 Recent technological advances in video imaging, optics and light transmission have enabled major progress in laparoscopic surgery 2 and extension of the technique from gynaecologic surgery to major general surgical procedures. Since the first reported series of laparoscopic cholecystectomy in 1989,3 the technique has developed as the treatment of choice for patients with gallstone disease. 4 • 5 It has also been applied to various thoracic, upper and lower abdominal procedures including fundoplication, vagotomy, hemicolectomy, herniorrhaphy, nephrectomy, pelvic lymph node dissection, hysterectomy and oesophagectomy. 6 Laparoscopic surgery minimises the tissue trauma required to gain exposure and access to the surgical site. 7.8 Wound size and postoperative pain are reduced. Hospital stay is shortened and patients can return to normal activities earlier. The intraoperative requirements of laparoscopic surgery however can cause serious physiological disturbance and risk to patients. Surveys on young healthy women presenting for minor gynaecologic laparoscopic procedures revealed a low but definite perioperative mortality of 4 to 8 per 100,000. 9 . 12 Reports of cardiovascular collapse during laparoscopy continue to appear in the literature. 13·15 In contrast to gynaecologic laparoscopy, patients presenting for laparoscopic general surgery are older and sometimes suffering from acute surgical conditions, with an inevitably increased incidence of concurrent disease and possible complications. An appraisal of potential intraoperative problems is essential for the optimal anaesthetic care of patients undergoing laparoscopic surgery.
SURGICAL REQUIREMENTS
In laparoscopic surgery, the surgical site is accessed by trocars and cannulae inserted through puncture wounds in the anterior abdominal wall. An endovideo camera attached to the primary cannula displays the surgical site on video monitors, allowing viewing for the surgeon and assistants. Complex two-handed surgical dissection and manipulation is performed under vision with instruments inserted through the accessory cannulae. Specially designed laparoscopic instruments and facilities such as electrocautery and laser are increasingly available to facilitate dissection and haemostasis. 16 During surgery the patient is positioned so as to produce gravitational displacement of the abdominal viscera away from the surgical site.
The pneumoperitoneum separates the abdominal wall from the viscera, improving visual and physical access. It is created by insufflation of gas into the peritoneal cavity. Modern high-flow insufflators can deliver gas at flows of 4 to 6 l.min -I to compensate for gas leaks, especially during instrument changes and suctioning. These insufflators allow precise adjustment of the insufflation pressure and hence the intraabdominal pressure (lAP) which is also electronically controlled and displayed. An lAP of around 15 mmHg is adequate for most procedures. Older models of gas insufflators used for minor gynaecologic procedures lack controls to limit the maximum insufflation pressure and can deliver gas with pressures exceeding 40 mmHg. '7 The gas most commonly used for creating pneumoperitoneum is carbon dioxide (C02). Air, oxygen and nitrous oxide (N20) have also been used. C02 does not support combustion. Its high blood solubility reduces the duration of postoperative abdominal discomfort caused by residual pneumoperitoneum and minimises the adverse effects of gas introduced extraperitoneally. 18 The disadvantages of C02 include peritoneal irritation and hypercarbia from systemic gas absorption. N20 causes less peritoneal irritation. 19 It is slightly less soluble than C02, Ostwald solubility coefficients in human whole blood at 37 QC being 0.49 and 0.47 for C02 and N20 respectively. However it supports combustion and this may cause explosion with the use of diathermy or laser inside the peritoneal cavity where hydrogen or methane may be present. 10 
INTRAOPERATlVE PROBLEMS
The major problems during laparoscopic surgery are related to the cardiopulmonary effects of pneumoperitoneum, systemic C02 absorption, extraperitoneal gas insufflation, venous gas embolism and unintentional injuries to intra-abdominal structures.
Effects of tension pneumoperitoneum
Tension pneumoperitoneum causes an elevation in lAP which produces deleterious effects on cardiovascular, pulmonary, renal and metabolic functions. Elevated lAP is otherwise encountered clincially in patients with ascites, intestinal obstruction and intraabdominal or retroperitoneal haemorrhage." Its consequences have also been studied in animal models and in patients undergoing laparoscopic surgery. Pneumoperitoneum causes cephalad displacement of the diaphragm, resulting in the reduction in lung volumes including functional residual capacity. Pulmonary compliance is reduced and airway resistance is increased, 22 producing a higher airway pressure (Paw) for any given tidal volume with an increased risk of haemodynamic changes and barotrauma during intermittent positive pressure ventilation (IPPV). Restriction in diaphragmatic mobility promotes uneven distribution of ventilation to the nondependent part of the lung, resulting in ventilation-perfusion mismatch with hypercarbia and hypoxaemia. The ventilatory impairment is more severe if there is associated airway and alveolar collapse. Increase in lAP also predisposes to regurgitation of gastric contents and pulmonary aspiration. 23 The cephalad movement of the diaphragm may cause displacement of the endotracheal tube tip and endobronchial intubation."
Elevated lAP produces complex changes in the haemodynamics by its effects on systemic vascular resistance (SVR), venous return and myocardial performance. SVR increases proportionately when lAP is elevated. 25 Effects on venous return and cardiac output depend on the magnitude of the lAP. In dogs, 26 venous return is promoted with lAP below 10 mmHg, probably by reducing the blood volume sequestrated in the splanchnic vasculature. This increases cardiac output and arterial pressure. The response however is absent in the presence of hypovolaemia. 27 When lAP exceeds 20 mmHg, the inferior vena cava is compressed. Venous return from the lower half of the body is impeded resulting in a fall in cardiac output. The increase in SVR further impairs left ventricular function and cardiac output. Arterial pressure however remains relatively unchanged, concealing the fall in cardiac output. A similar biphasic cardiovascular response to elevation in lAP is observed in patients undergoing gynaecologic laparoscopy. A fall in cardiac output occurs at lAP or around 20 to 30 mmHg. "'9
During laparoscopic cholecystectomy however, cardiac output falls at an lAP of 15 mmHg, 30 probably because of differences in surgical positioning and cardiac status of the patients. High intrathoracic pressure during lPPV further impairs venous return and cardiac output, 31 particularly if positive and expiratory pressure (PEEP) is also applied. J2 Elevation in lAP above 20 mmHg adversely affects renal function and urine output. 11, 34 Renal blood flow and glomerular filtration rate decline because of increase in renal vascular resistance, reduction in glomerular filtration gradient and decrease in cardiac output. Massive elevation in lAP produces lactic acidosis, probably by severely lowering cardiac output and by impairing hepatic clearance of blood lactate. Jl rhythm, sinus bradycardia and asystole. 35 The response is more pronounced with rapid stretching of the peritoneum at the beginning of peritoneal insufflation. This is probably a vagally mediated cardiovascular reflex initiated by stretching of the peritoneum. 36, 37 The incidence of arrhythmias is increased with hypercarbia and the use of halothane. 38 Gas insufflation can be complicated by subcutaneous emphysema, pneumomediastinum, pneumopericardium and pneumothorax. [39] [40] [41] [42] [43] These occur most commonly because of misplaced Verres needles or trocars. However, gas under pressure can also dissect through existing defects in the diaphragm or along surgically traumatised tissue planes in the retroperitoneum, the diaphragm or the falciform ligament. 44 In patients having peritoneal dialysis or with ascites, peritoneal fluid can pass to the pleural cavity via an unknown route. 44 Pneumothorax following pneumoperitoneum is possible through a similar pathway. The extra peritoneal dissection of gas is related to the magnitUde of the lAP.
Venous gas embolism 45 is a potentially fatal complication of pneumoperitoneum. Gas can enter the circulation when the Verres needle or the trocar directly puncture a blood vessel. Tension pneumoperitoneum may also force gas into an injured vessel if the opening is kept patent by surrounding tissue. 46 Blood flow across an opening in an injured vessel may draw gas into the vessel by the venturi effect. 47 In clinically proven cases of venous gas embolism however, evidence of vascular injury is sometimes absent. 48 Consequences of venous gas embolism depend on the rate, the amount and the nature of the gas introduced. 49 ,50 The magnitude of physiological disturbances caused by C02 is 6.5 times less than that of air because of its higher blood solubility. 51 In dogs 52 a large intravenous bolus of air (3-8 ml.kg-I ) will produce an "air lock" with complete mechanical obstruction of the right atrium and ventricle. A slow infusion of air (0.3 ml.kg-I.min -I) is absorbed across the pulmonary capillary-alveolar membranes without producing any clinical effect. At higher infusion rates, the gas bubbles lodging in the peripheral pulmonary arterioles provoke neutrophil clumping, activation of the coagulation cascade and platelet aggregation. The release of chemical mediators produces pulmonary vasoconstriction, bronchospasm, pulmonary oedema and occasionally delayed pulmonary haemorrhage. Gas bubbles attached to fibrin deposits and platelet aggregates also mechanically obstruct the pulmonary vasculature, further increasing the pulmonary vascular resistance. The increase in right heart afterload leads to acute right heart failure with arrhythmias, electrocardiographic changes of myocardial ischaemia, hypo-Anaesthesia and Intensive Care. Vol. 21, No. 2, April, 1993 tension and elevated central venous pressure. Paradoxical embolism can occur through an anatomically or functionally patent foramen ovale. Portal venous gas embolism causes an initial trapping of gas in the hepatic portal circulation and the subsequent gradual release of gas emboli leads to delayed manifestations in the postoperative period. 53 
Hypercarbia and systemic absorption of C02
Hypercarbia observed during laparoscopic procedures is the result of peritoneal absorption of C02, ventilatory effects of tension pnemoperitoneum and surgical positioning. The most important factor appears to be peritoneal C02 absorption as hypercarbia occurs mainly with C02 and not with N20 pneumoperitoneum. JR,54 However, in patients undergoing gynaecologic laparoscopic procedures under epidural anaesthesia with spontaneous ventilation, C02 production is not increased despite an increase in minute ventilation, suggesting that pneumoperitoneum increases alveolar dead space and impairs C02 elimination. 55 Systemic absorption of gas from pneumoperitoneum is determined by factors such as solubility of the gas, lAP and duration of surgery. Absorption of C02 will produce hypercarbia particularly during prolonged surgery under high lAP unless minute ventilation is increased. During laparoscopic cholecystectomy, patients with compromised cardiopulmonary function and restricted C02 clearance can develop severe hypercarbia despite aggressive hyperventilation. 56 In dogs, hypercarbia during C02 pneumoperitoneum correlates with the severity of preexisting pulmonary dysfunction induced by papain inhalation. 57 Hypercarbia causes haemodynamic changes by its direct action on the cardiovascular system and indirect action through sympathoadrenal stimulation. Manifestations include tachycardia, arrhythmias, high cardiac output and low SVR. Increase in myocardial 02 consumption may provoke myocardial ischaemia. Deaths during gynaecologic laparoscopic procedures have been attributed to hypoventilation and C02 retention. 11 
Patient positioning
For lower abdominal procedures such as appendicectomy the patient is placed in the Trendelenburg position (head down) which causes further upward displacement of the diaphragm 58 and aggravates the pulmonary effects of tension pneumoperitoneum, producing high intrathoracic pressure, alveolar atelectasis and hypoxaemia. Alveolar deadspace however is reduced because of the decrease in hydrostatic gradient in the lung and the increase in cardiac output from augmented venous return from the lower half of the body. The latter also mlmmlses the deleterious cardiovascular effects of tension pneumoperitoneum. 59 However venous congestion of the head and neck region may compromise cerebral perfusion and produce intracerebral and intraocular hypertension. 60 For upper abdominal surgery such as cholecystectomy the patient is placed in the reverse Trendelenburg (foot down) position. A reverse of the physiological changes described above can be expected and improved pulmonary function occurs at the expense of less favourable cardiovascular changes. Obese patients with greater omental and intestinal fat require more extreme positioning to expose the surgical site. They are also more prone to respiratory complications such as hypoxaemia during surgical positioning. 61
Accidental injuries of intra-abdominal structures
The introduction of trocars and other laparoscopic instruments into the peritoneal cavity may result in unintentional injuries to intra-abdominal organs such as the liver, spleen, uterus, stomach and bowel. 62 Massive haemorrhage can occur if large vessels such as the aorta, iliac arteries and veins, epigastric artery or splenic artery are injured. 63 Rupture of the spleen has been reported and it was postulated that this was the result of distortion and stretching of pre-existing splenic adhesions by the pneumoperitoneum. 64 The video display of the surgical site is restricted and such injuries may not be noticed during surgery. Patients may develop hypotension and evidence of bleeding after surgery. 64, 65 Intestinal injuries may present days later with peritonitis and septicaemia. 66
Miscellaneous problems
The additional surgical equipment such as the gas insufflator, light source, video monitor and irrigation device increases crowding of the operating room. Video monitors are usually placed at the head end of the operating table to allow surgeons an unobstructed view of the monitors. They can interfere with access to the patient and anaesthesia equipment. Laser or electrocautery can cause electrical and equipment hazards. 67 ,6' The light cable transmits high intensity light and its end may burn the drapes or the patient if placed on or underneath the drapes.
Additional problems during thoracoscopic procedures
Additional anaesthetic problems are encountered during thorascopic procedures such as sympathectomy, vagotomy and oesophagectomy. 69 Complete isolation of one lung is mandatory to provide surgical access, especially for surgery on mediastinal structures. Difficulties may arise in proper positioning of the double-lumen endobronchial tube and maintaining oxygenation during one-lung ventilation. The application of constant positive airway pressure to the isolated lung is not practicable as it causes partial expansion of the lung, interfering with surgical exposure. Pneumothorax is best created by opening the taps of the cannulae to atmosphere and allowing the lung to collapse under its own elastic recoil. The pressure in the pneumothorax created with the gas insufflator must be carefully regulated to avoid excessive mediastinal displacement and cardiovascular collapse. 70 Suctioning of smoke or fluid in the enclosed thoracic cavity can also result in negative pressure within the hemithorax leading to mediastinal displacement and re-expansion of the lung. An air entry vent should be provided. The heart is in proximity to the surgical site and may be accidentally damaged by surgical instruments or diathermy with potentially fatal consequences.
ANAESTHETIC MANAGEMENT
Anaesthetic management for patients undergoing laparoscopic surgery must accommodate surgical requirements and allow for physiological changes during surgery. Monitoring devices are available for early detection of complications. Recovery from anaesthesia should be rapid with minimal residual effects. The possibility of the procedure being converted to open laparotomy needs to be considered.
Preanaesthetic assessment
Medical contraindications to laparoscopic surgery are relative. Successfullaparoscopic surgery has been performed in anticoagulated,71 pregnant 72 and morbidly obese patients. 73 Patients with cardiac or pulmonary diseases should be carefully assessed and their conditions made optimal before surgery. Intraoperative conditions impose additional strain on cardiopulmonary function. The possibility of the procedure being converted to an open laparotomy must also be considered. Patients presenting for emergency laparoscopic surgery such as appendicectomy and repair of perforated peptic ulcer should be adequately resuscitated before surgery.
Premedication is usually not necessary except in anxious patients in whom anxiolytics such as a benzodiazepine may be prescribed. Opioids can be commenced intraoperatively. Atropine prevents vagally mediated bradyarrhythmias that can occur during the institution of pneumoperitoneum or traction of abdominal viscera. The dosage given as a premedication however causes undesirable mouth drying and increases the likelihood of tachyarrhythmias. 74,7' Intravenous administration produces more predictable Anaesthesia and Intensive Care, Vol, 21, No, 2, April, 1993 vagolytic effects and it is therefore more appropriate to give the drug intravenously only when necessary.
Anaesthetic techniques
General anaesthesia with muscle paralysis, tracheal intubation and IPPV is the preferred technique. 1, 76 Muscle paralysis reduces the lAP needed for the same degree of abdominal distension under tension pnem~ peritoneum. 77 This improves surgical exposure while minimising the adverse effects of tension pneumoperitoneum. At induction of anaesthesia it is important to avoid stomach inflation during mask ventilation as this increases the risk of gastric injury during trocar insertion. Tracheal intubation and IPPV ensure airway protection and control of pulmonary ventilation to maintain normocarbia. 78 In one report, the minute ventilation was increased from the baseline (mean±SD) of 4.0±O.8 l.min-' to 7.1±4.4l.min-' during laparoscopic cholecystectomy. 79 The ventilatory pattern needs to be adjusted according to respiratory and haemodynamic performance of the individual patient. Ventilation with large tidal volumes (12-15 ml.kg-') prevents progressive alveolar atelectasis and hypoxaemia and allows for more effective alveolar ventilation and C02 elimination. 80 However it also causes a large increase in intrathoracic pressure in the presence of tension pneumoperitoneum. This may adversely affect cardiac output and impair pulmonary C02 elimination by increasing alveolar deadspace. A sophisticated ventilator allowing precise adjustment of the minute volume, tidal volume, inspiratory and expiratory duration is therefore desirable. PEEP in the presence of elevated lAP produces marked reduction in cardiac output and should be applied cautiously. 32 The use of N20 is controversial. During laparoscopic cholecystectomy N20 does not adversely affect the surgical conditions by causing bowel distension and it does not increase the incidence of postoperative nausea and vomiting. 81 In gynaecologic laparoscopic procedures, however, N20 increases postoperative vomiting by 32070. 82 Halothane increases the incidence of arrhythmia during laparoscopic surgery especially in the presence of hypercarbia. 38 Isoflurane is the preferred volatile anaesthetic agent as it has less arrhythmogenic and myocardial depressant effects. Laparoscopic surgery generally requires a greater length of time than open surgery particularly during the initial learning phase. 83 Patients therefore should receive adequate airway humidification and protection against unintentional hypothermia. Attention to the risks of pressure area and nerve injuries is important as surgical positioning may produce gradual movement of the patient during surgery. For short procedures such as diagnostic laparoscopy local anaesthesia supplemented by intravenous sedation is possible and this may avoid the cardiopulmonary complications associated with general anaesthesia. 84 N20 should be used for pneumoperitoneum to minimise the problems of peritoneal irritation and hypercarbia from gas absorption. 54 ,85 Excessive intravenous sedation should be avoided to ensure adequate protective airway reflexes against pulmonary aspiration in the event of regurgitation. Respiratory depression also aggravates impairment in gaseous exchange caused by tension pneumoperitoneum.
Epidural anaesthesia has been used for outpatient gynaecologic laparoscopic procedures to reduce complications and shorten recovery after anaesthesia. 86 Laparoscopic cholecystectomy under epidural anaesthesia has also been performed successfully in a patient with cystic fibrosis and severe pulmonary disease. 87 The technique however can cause problems. Shoulder-tip pain from diaphragmatic irritation by C02 and shivering can occur during surgery. 55 A high epidural block of T2-T4levels is required to abolish the discomfort of surgical stimulation of the upper gastrointestinal structures. The high block produces myocardial depression and reduction in venous return, aggravating the adverse haemodynamic effects of tension pneumoperitoneum. Vagally mediated bradyarrhythmias are also potentiated. The use of intravenous sedatives and opioids to supplement epidural anaesthesia impairs airway protective reflexes and exacerbates hypercarbia caused by tension pneumoperitoneum and peritoneal C02 absorption.
Monitoring devices
The electrocardiogram, noninvasive arterial pressure monitor, airway pressure monitor, pulse oximeter, endtidal C02 concentration (PE 'C02) monitor, peripheral nerve stimulator and body temperature probe are used routinely. These are standard monitoring devices for anaesthetised patients but some provide additional information during laparoscopic surgery. A urinary catheter is usually placed to minimise the risk of bladder injury and improve surgical exposure. The urine output should be monitored in patients with compromised cardiopulmonary function or sepsis undergoing laparoscopic surgery. An arterial line for repeated arterial blood gas analysis may be indicated in patients with severely compromised cardiopulmonary function. 56 The role of other invasive haemodynamic monitors such as central venous pressure remains to be determined.
Monitoring of PE/C02 is mandatory during laparoscopic surgery. The continuous monitoring of PE/C02 allows adjustment of the minute ventilation to maintain normocarbia. The gradient between P a C02 and PE/C02 (P(a-E'lC02) in healthy patients under anaesthesia is 2-9 mmHg. 88 P(a-E'lC02 is affected by factors which alter alveolar deadspace. It is increased by intrinsic lung disease, hypovolaemia and reverse Trendelenburg position and it is reduced when there is increased cardiac output and C02 production as in pregnancy. 89 P(a-E'lC02 is also less when there is a positive slope in phase 1II of the capnogram and during ventilation with large tidal volumes. 80 P(a-E'lC02 is not constant during major surgery, probably because of changes in body temperature, anaesthetic agents, surgical positioning and pulmonary blood flow. 90 In patients undergoing gynaecologic laparoscopy PE/C02 correlates closely with PaC02. 91 This in general is also true for patients undergoing laparoscopic cholecystectomy.92 However for patients with compromised cardiopulmonary function, P(a-E'lC02 may become large and unpredictable during laparoscopic surgery and direct estimation of P a C02 by arterial blood gas analysis may be necessary to detect hypercarbia. 56 A study in dogs confirms this and also suggests that P(a -E')C02 during tension pneumoperitoneum correlates with the severity of the underlying pulmonary disease. 57 A PE/C02 monitor is also valuable for early detection of venous gas embolism. However the routine use of a precordial doppler appears not warranted because of the low incidence of this complication. 47 Airway pressure monitor is mandatory for anaesthetised patients receiving IPPY. Patients undergoing laparoscopic surgery have elevated airway pressure during IPPV. A high airway pressure alarm can aid detection of excessive elevation in IAP. 40 This is particularly useful when older models of C02 insufflators are used. Modern electronic insufflators can also display erroneous lAP because of a defective pressure gauge 40 or when the gas recirculation circuit produces a venturi effect on the insufflation circuit. 9J A nerve stimulator ensures adequate muscle paralysis which reduces the lAP necessary for abdominal distention. This also prevents sudden patient movement during surgery that can lead to accidental injuries of intra-abdominal structures by laparoscopic instruments.
Postoperative course
Recovery after laparoscopic surgery is rapid. Following laparoscopic cholecystectomy most patients leave hospital the next day. 94 Minor complications such as sore throat, muscle pain induced by suxamethonium, dizziness, nausea and vomiting may produce considerable morbidity and delay discharge from hospital. Nausea and vomiting is particularly troublesome after laparoscopic cholecystectomy. Over 50070 of patients required anti emetics 95 and this was also the cause of delayed hospital discharge in 7070 of patients. 66 Prophylactic antiemetics may be given routinely. An elaborate anaesthetic technique consisting of intrapleural block, total intravenous anaesthesia with propofol, prophylactic antiemetics and nonsteroidal anti-inflammatory drugs (NSAIDs) for postoperative analgesia has been described to minimise emesis after laparoscopic cholecystectomy. 96 Pain following laparoscopic surgery consists of an early transient vague abdominal and shoulder discomfort due to peritoneal irritation by residual C02. Pain from the puncture wounds of the trocars is generally mild because the wounds are small and are produced without the cutting of muscle fibres. Patients also experience a deep-seated pain relating to trauma at the surgical site. 95 This pain can be severe and may require parenteral opioids for relief. NSAIDs including diclofenac, indomethacin and naproxen have been used to reduce opioid-related complications such as dizziness, nausea and vomiting, but results in gynaecologic laparoscopic procedures have been inconcl usi ve. 9799
Pulmonary function is better preserved following laparoscopic surgery. Forced vital capacity is reduced by 27070 after laparoscopic cholecystectomy compared with 48070 reduction after open surgery. 100 Pulmonary function returns to preoperative levels within 24 hours after laparoscopic cholecystectomy but changes persist for over 72 hours after open surgery. 101 However, patients with underlying pulmonary dysfunction develop more severe ventilatory impairment that also lasts longer after laparoscopic cholecystectomy. 102 Pulmonary dysfunction occurring after laparoscopic cholecystectomy is not improved by continuous epidural analgesia. IOJ
CONCLUSIONS
Laparoscopic surgery is rapidly expanding with an increasing number of procedures that can be performed with the technique. For laparoscopic cholecystectomy, safety and benefits of the technique are fully established. l04 However, for other procedures such as appendicectomy, herniorrhaphy, repair of perforated peptic ulcer and laparoscopic-assisted colectomy, there is considerable controversy about safety, costeffectiveness and long-term consequences. 105 The establishment of laparoscopic surgery has important Anaesthesia and intensive Care, Vol. 21, No. 2, April, i993 implications on the utilisation of operating room resources. The initial learning phase is real and for certain procedures the laparoscopic technique is more time-consuming. 6 The introduction of laparoscopic surgery particularly in the emergency surgical service may cause disruption to existing services. A close liaison among surgeons, anaesthetists and other operating room personnel is therefore essential.
Patients with significant intercurrent diseases benefit most from laparoscopic surgery because of the reduced invasiveness of the technique and the quicker postoperative recovery. However the intraopertive requirements of laparoscopic surgery often cause more severe physiological disturbances compared with open surgery, particularly in this group. Improved understanding of the potential problems will allow appropriate anaesthetic management to facilitate surgery and improve safety. Anaesthetists have the potential to make major contributions to this rapidly developing field in surgery.
